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(54) YCTPOftCTBO JJJUl PA3BAJIbUOBKM TPYB 
(57) Abstract 

M3o6pereHHe npeflHa3Ha«ieHo /yiH paooanbuosKH nepeKpMBaTenefl st3 npo^mibmjx Tpy6, ycTaHaanMsaeMbDc 
b cKBaKHHax, o6ecneunBaeT noBbtmemfe Ha^eMHOCTM b patforc ycrpoHCTBa. CymHocrs K3o6peTeHHfl. 
ycrpoflcTBO co^epmirr KOpnyc c i^eHTpanbHbixi sauanou n yrxty6jteHHHMH Ha HapyxHOft noeepXHOCTM. b 
Koropbcx c noMomjJo naK/ioiorwx no oTHomairoo k och Kopnyca ocnx ycTanoarieuM penmen, npu 3tom 
yrnynnemm BbuiojmeHbi b au^e npoflontHbtx ujanmffjpmccsMx. cBepneHnfl (KaaaeoR) b Kopnyce tsk. vto 
6om,niaa nacTfe 6oKOBoft noBepxnocra porantoB oxBa^ena creHKaMM CBepneuMfi (KanaBOK), a och dojimkob 
o^hhmm KOHuaun TsecTRo h pasrbCMHo 3aKperuieH±»i b Kopnyce, a ^pyrne mx kohlo>i cHa6jK.emj XBOCTOBmtaMM. 
pa3MeareHHbO>af b cBepnemrax (KaHaBxax); Kpokte Toro, BbiCTynaiompe M3 cBepjiejocft (KanaBOK) noBepxHocru 
xboctobmkob o6pa3yioT c He aarpoHyTOH cscpncHiiHMM (KaHamavoi) noecpxHocrbio twnnenbHoro Koinja 
Kopnyca o6myio KoionecKyio noBepxHocrt., Ha Koropoii BbtnonHena HunnenbHaH peobda: nejiecoo6pa3HO Ha 
pe3b6y HafimnmoaTb $HKcaTop xboctobmkob b CBepneimnx (KaiiaBKax) b BHfle irry/uui. 1 c. 2 3jx$wibi, 4 ion. 



Description [OnacaHBc H3o6pcxcno5i]: 

^pa^bUPBMBaHHH ycxpoflcTB H3 npo^bHbix rpy6 npH hx ycraHoaxe d cxBa»HHax. 
^^^ZScTc Si™ B bhx Ha*™™ o™-™-» - ™» P"™ 

„£^aL. Heo6xo AHM B^ npH pasBanwpBtiBaH™ npo+^^x -rpy6. 

„„,(„-_ .w,™ K BaoCpemmio no TcxmBKCxofi cymuoc™ HBinerca ycrpoflcroo fliw paoBanmoBKM 

^^T^ XZTpS? P— ■ YC-h— h— no ™c»oo K oc* Kopnyca 
ochx c aaaopoM McKfly hx noeepxHoerwo h CTCHKawH yrnyfrierorii 12]. 

. _.._,a XTna cmn CT rT>rn xarae raoKafl npotmocTfa cro Kopnyca Bcne^CTsne 

pOJTHKOB. 

Koouc T«x> b cnyvae nonouxH oca Ka*oro-™6o H3 ponmoB oo^HHxarr aBapHfiHa* cMTyauHH. CBHSaHBa* c 
^^c^o^TBa b cxBa*HHe BcneftCTBHe BbmaflcHH* och » ponnx a H3 Kopnyca. 

Erne onHHU HeMocra^oM H3 «cm 0 n, ycTpoBcraa n^ero. to. <rro B cnyMae hsbocb ponHxoo ** b^ 
aaMemrrb hobmmh. nocKonbxy hx och aaxpenneHM b xopnyce HcparaMHo. 

ToncTocreHHbix npaJntnbKbix Tpy6 d cKBaamiax. npa KOTopow HeooxoffMMo np*»4«i 
HarpjooK n KpyTnmero MOMorra. 

I** B3o6p™, - nOBbBJKHHC yCTpOflCTBa 3a CHCT ^™ 

^oTBpaWHHH BwnafleHBH paooMBX an^cBTOB H3 Kopnyca b cnynae hx nonoMKH H o6ecn«e 

B03U0XH0CTH HX 3aM«HM nOCJie H3H0CS. 

9to nocTHraercH tcm, mto b onHCbiBacMOM ycrpoftcTRe «n« paaB^MioBKH Tpy«. cwpxany* xopnyce 

ofiopwoBaHHCM H yrnyfineHHHMH b creHKC b KOTt, PM x paowcweH* ^^^^"Z^, 
„„ 1™ x oc» xopnyca ochx c saDopaMH M «w hx 6oxob^ 

nHiumnpHHecKHX CBcpntHvai (RaHaaoKl b cxotkc xopnyca Tax. mto oa3 beMHO 
£Z£foxBa<«e»a cTCBKaMM »thx CBcpneHB* (xaBaBox). a och ponnxoB "^^^"J 5 ^^^ 
Sk^b.ch« b xopnyce. a flpyrHe hx kohw cHa6«c«, xBocroBHxaMH. ^^^^™ > Z^ 
cbcpjtchhhx (xaHaBxax) h o6pa3y M a W MH c « MTpoHy-rofl hmh noBcpxHocruo HHnncnbHoro xo«na pny 
060010 KOHHMOCRyx) BOBepxHocTb, Ha xoTopofl BbffiojiHCHa HHinienbHaH pesbOa. 

cnyMae hx iT3Hoca vuai iio/iomxm. 

flpy^u oTJBfMHcu onucuBacuorx. ycrpoacTBa «nn««™ TO. UTO XBOCTOBHXH COCflBHOB- C OCHMH ponHXOB 
7KCCTKO. 

&ro „ 03 Bo^er ynpouHHTb xopnyc yc-rpoficTBa 3 a cmct yBejBBtwnm ^^'^^^ 

^^Tcchchubx aa cyMMy nnonaflcfl non.p.^bix c XBOcro^auH. t.k. np H toko^ 

ycTpoflcTBa ohh paooTaxjr c xopnycoM xax oflHO upioc. 

U M ccoo6pa 3 ,,o Taxme. ™*» ycrpoHexBo 6«no c-6*e»o ♦nxcaropoM xboctobhxob o«fl B cBcpjiCHHHX 



(KanaBKax), BMnojmeHHbiM, Hanpnw<cp, b bh^c irryjixM, HanrarceHHOH Ha imnnentJibtft Konen, Kopnyca u 
npHcnoco&nennoM fl/iR coe^mieiQiH co cKBajSMHHbiM o6opynooAiinew . 

3to noBwmacT mccTKOCTb cocflHHCHHfl xdoctobhkob c KopnycoM ycrpoHCTBa. 

Ha (Jjkt. 1 ncwaaaHO ycrpowcrBO, ycraHOBficimoc c npo^mibHOU pa3Ba/ibupBbiBaeMOH rpyfc; Ha <J»nr. 2 - 
ceueHHe A- A Ha <J>wr. 1 ycTpowcTBa bhc CKBa*HHbi; Ha 4>nr. 3n4 - ceMeioie B-B h B-B (cooTBeTCTBCHHo) 
Ha 4»wr. 1, r/je H3o6pajKCH0 nojiowemie npo^wibHOM rpy6bi b o6ca^HoM KonoHHe vi noc/re 

pa3Banbi;oBbi Bamw. 

YcTpoiicTBo fl/in paaBantjjoBXH xpy6 (<J>ht. 1) co^epj&MT Kopnyc 1 c meHTpanhHbiM KaHanoM 2. MycJrroebiM 3 m 
HHiinenbHbiM 4 kokuslmh c pe3b6awM 5 h 6 cooTBCTCTBeHHo b/w coepffiieraw co CKBajKHHHbiM 
o6opynoBaHMeM. Mcmpy My<JrroBbiM 3 m Hram&ribHbiM 4 KOHuaxat hmcctch ynacTOR c kohhmcckom 
noBepxHOCTbio 7, b ctchkc KOToporo, a TaKjKc b HHJTnejifeJiOM KOHne 4 Kopnyca 1 BwnojmeHbi yrjiy<ineHHH 8 b 
BHfle unraiHHpiraecKMX npoAOJibHbOC cbcpjichmh (KaHaeoK) ($m\ 1, 2). npoiDBefleHHWX co CTopoHbi Bepnnnci 
KOHyca, o6paayion;epo KomraecKyio noBcpxHOCTh 7. c bwxoaom uacrK hx noBepxHOcra 3a npeflCJibi ctchkh 
Kopnyca. B yKaoaioiwx cBepjieimnx (KanaBKax) pa3Men;erabi jkcctko coe^HHCirawe MCJK^y cooow xboctobhkh 
10 h och 11 c ycraiioujicHHbiMH Ha hhx kohhhcckhmk ponnKaMH 12 c 3a3opaMH 13 M«KAy hx dokobom 
noBepxHOCTbio h CTCHKaMH yrjiy6jieHHH 8. Opu 3tom Apyrwe kohum occh 11 xecTKO m paatexiHo 3aKpauieiibi 
b K.opnycc 1 c noMombio onopHbix BryjioB. 14 h dtth^tob 15. a mmnenbHaH pe3b6a 6 BbamraieHa Ha 
noBcpxHocTM, o6pa30BaHHOH He 3aTpoHyroft ceep/ieHiwiMM (k an arm awn) 9 noBepXHOcruo HunncnbHoro KOKHa 
4 Kopnyca 1 vt HapyMHoft noeepxiioerbio xboctohhkob 10, Bbicrynaionvefl 3a npe^cjibi CBepjieHHft {KanaBOK) 9. 

JXr&i o6ecncHeHHH 6ojibaieH jkoctkocth cocrmhchmh xboctobhkob 10 c KopnycoM 1 ycrpoiicTBo CHa6jKtHo 

^HKCaTOpOM XBOCTOBHKOB 10 B CBepjieHHHX (KOHaBXaX) 9. Bbm0JIHeHHbO4 B BHfl€ DTy/DSM 16. HOBIQneQHOfi Ha 

HHnncjibHboS kohcu 4 aopnyca h HMeMmeii opyryio pe3b6y 17 jyin coe^MHeHUH ycrpoMCTBa co CKBaMUHHbiM 
o6opyp,oBaHMeM, pacnojioseHHbat uuse ero {as nos.a3aHo). 

Pa6ora ycrpoMCTBa iiorchhctch Ha npKvcepe paoBa/ibnoeKH npo^HJibHbix Tpy6 npa mdojihuhh kmh 30Hbi 
HapyraeHHH rcpMCTHMHocTH oocaflHOH KonoHHbi 18 (<|>nr. 1, 3, 4) CKBamHHbi, 

npo$HJibHbie Tpy6bi 19 cnycKajOT BHyTpb o6ca«HOH kojiohhu 18, b MHTepBan h30jihuhh h pacumpHiOT A° 

npHXaTHH HX CTCHOK K CTCHKe o6caflHOH KOJIOHHW 18 (4>HT. 1, 2, 3) COaflaHHeM BHyTpCHHCTO 

runpaafiMHCCKoro j&Bnewisi. 3aTCM c nowombio pc3b6w 5 My$TOBoro Kosna 3 Kopnyca 1 ycxpowcTBo 
npncocATO«DBT k KonoHHe 6ypH7ibHboc Tpy6 (hc noKasana) h cnycxaioT b cKBaaaray. no AocTHmeitHH 
ycTpoHCTBOM ocpxHcro Koiii^a npo4>H7ibHbcx rpy6 19 KcuioHHy xpy6 nammaxyr epan^aTb npw OAHOBpeweHHOM 
co3AaHHH occBofl Harpy3KM h npoMbiBXH nojiocTH Tpy6 m ycTpoficTBa Hepc3 ueHTpajibHwii Kaiiaji 2 Kopnyca 1 
3aKa*iKOH 1 KHRKocm. B pe3ynbTaTe yroro HeAomaTbie AaaneHHeM yuaCTKH 20 (4>ar. 3) npo^HJiHHboc Tpy6 
19 BbmpaaruTOTCH jjp nnoTHoro h rcpMCTHMHoro npHwaTHH Bceii HapyKHoft noBepxHoen* npo^nnbHtix rpyfi 
19 k BHyrpeHHeH noBepxHocrw oocaAHbix Tpy6 18 (4>ht. 4). 

Flo OKOHMaHHH pa3Ba71 hHOBblBaHKH KOJIOHHy 6ypHJlbHbtX Tpy6 C yCTpOWCTBOM nOAHHMaKJT H3 CKBaKHHbt. 

Oraicaifflbie y co Bep mei ictbo BaHHH ycTponcTBa noaBojunoT, wcnojib3yfl npeKMytAecTaa poniiKOBbix 
pa3BanbHjEBaTeneft no cpasneHino c mapoineHHbiMH. npHMCHHTb ero pjiH pa3BanbA0BWBaHHH 
TOJicTocreiiHbix npo^KJibHUX Tpy6, r^e hcoCxoaumo BbiAepHoroaTb ooiibniKe Harpy3KH- 

Hctohhhkh HH<t>opMaAJTO 1. ABTOpCKOC CBHAeTfJibCTDO CCCP N 371340, E 21 B 29/00, 1973. 

2. MoraHecHH K.B. CnyTimx oypoBraa. (CnpaBOHHKK). - ML: HcApa. 1986. c. 85, pHC. 4.19. 
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Claims (QopMyjia e3o6pereHH*l: 



1. ycTpoiicTBO A"* paDBajitnoBKM Tpy6. BKJiioyaioincc nopnyc c ijeirrpaJibHbiM KauanoM. wy4>TOBb£M h 
HMnncnbHbiM KOHnauH c peoboavoi p/m coeflHHeraw co cKBajotHHbiv o6opyflOBaHHcM m yrJiy67icHHHMM b 
ctchkc b KOTopbix pa3M«ncHbi pojnooi, yeraHoaneHHwe Ha naKnoHHWx no oTHoraeraoo k ocu Kopnyca ochx c 
3a3opoM uemfiy hx 6okobow noeepxHocrbW h creHxaMH yrnytnanriL or/iMHaiomceca Tew, wto yr/iyfrienMH 
fljiH pa3McmeroiH paratKOB Bbmojnicubt d o«we npoAOJibHtix wxrunppmecKVtx caepneHuft urai KanaeoK b 
crame Kopnyca tsk. *rro owibtna* Macrb 6okobom noBepxHOcro ponwKOB oxBawena creHKauH sthx 

CBCpJICHMft KHH KaHajQOK, a OCH pOJIHKOB OflHHMM CBOHMH KOKHaMH pa3T>eMH0 3aKp€rUlCHbl B K-OpiiyCC a 

Apyrwe kx KOHijbi CHaoaceKhi XBOCTOBHKaMH, pa3MemcHHbaoi b iniraiHHpHMecKMX cBepJieHHHX khh KaHaBKax 
H o6pa3yioa^tMM c He aaxpoHyrofl hmk noBepxHocnjo HurmenhHoro KOHua Kopnyca ofrnyio KoiowecKyio 
noeepxHOCTb, na Koropoft BbmonHcna HMrmcjiutan pe3t6a. 

2. ycrpotfcTBO no n.l, ormraaiomcecH tcm, vto xboctobhkh coeflHHeHw c ocnuw pojumoB woctko. 

3. ycrpoftcTBO no n.l mjtm 2, oTjnroawmeecH Ten. mto oho cHa6meHo <frnKcaTopou xboctobhkob oceft b 
CBcpncHHKx arm KaHaBKax, Bt,oiojiHeHHMM b burc BrryjiKH. HaHroroeHHOH Ha mmn&JibHboi kohcu, Kopnyca h 
npKcnocofincHHOM p/w coefljmeHHH co cKBajKMHHbfM o6cpyAOBaHneM. 
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Description: 

This invention is in the area of drilling and major repair operations of drill holes and is 
intended more specifically for the expansion of the end of devices made of profiled tubes 
during the installation of such devices in the wells. 

There is a known device for the installation of pipes in the wells by means of expanding 
their ends, which includes a body with a central channel and thread for attaching to the 
well equipment. The body consists of connected cylindrical and conical parts, the last of 
which has cylindrical grooves that house rollers inclined in reference to the axis of the 
body[l]. 

This device is insufficiently productive due to the fast wear and tear of the surfaces of the 
rollers and the grooves where the rollers are housed as a result of the friction between 
them during the operation of the device. 

In addition, the execution of the grooves on the side of connection between the conical 
and cylindrical parts of the body forms in the body a section that is dangerous with 
respect to its strength. This section has the highest torque, which excludes the possibility 
for modes of operation under increased loads, which are necessary for the installation of 
thick-walled profiled tubes. 

Closest to the invention with respect to its technical merit is the device for the installation 
of tubes in wells (calibrator) by means of expansion of the tubes' end, which consists of a 
body with a central channel and sleeve and nipple ends with thread for connection with 
the well equipment and has a conical part with recesses housing rollers placed on axes 
inclined in reference to the axis of the body with a clearance between the surface of the 
rollers and the walls of the recesses [2], 

Main deficiency of this device is also the low durability of its body due to the weakening 
of the cross section of its conical part by the recesses for the rollers, which are executed 
in radial direction from the periphery to the center of the body with a radius that 
substantially exceeds the radius of the rollers. 

In addition, in the event of a break of the axis of any of the rollers, there is an emergency 
situation related to the wedging of the device in the well as a result of the falling of the 
axis and of the roller out of the body. 

Another deficiency of the known device is the fact that, if the rollers are worn out, they 
cannot be replaced with new rollers because their axes are permanently anchored into the 
body. 



The above deficiencies do not permit the use of the known device for the installation of 
thick-walled profiled tubes in wells, where the application of great axis forces and torque 
are necessary. 

The purpose of the invention is to increase the reliability of the device by increasing the 
strength of its body, by prevention of falling of operating elements from the body in the 
event that they break and by ensuring the possibility for the replacement of such elements 
after they are worn out. 

This is achieved by the following: according to the invention, in the described device for 
the installation of tubes by means of expansion of their end, which consists of a body 
with a central channel and sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall housing rollers placed on axes inclined in 
reference to the axis of the body with clearances between the side surfaces of the rollers 
and the walls of the recesses, the recesses for the housing of the rollers are executed in 
the shape of longitudinal cylindrical drills (grooves) in the wall of the body so as the 
major part of the side surface of the rollers is enclosed by the walls of these drills 
(grooves) and the axes of the rollers are anchored in the body only by their end so as to 
be able to be detached, while the other ends of the rollers are equipped with stems housed 
in the cylindrical drills (grooves) and forming with the surface of the body's nipple end 
that they do not touch joint conical surface with nipple thread. 

The above differences allow for the increase in the reliability of operation of the device 
without changing its minimal outer diameter for this standard size and this is achieved by 
means of the following: - increase in the thickness of the wall of the body in its most 
dangerous section as a result of which the strength of the body is improved; - prevention 
of the falling of axes and rollers from the recesses of the body in the event that they 
break, as a result of which emergency situations related to such instances are prevented; - 
ensuring the possibility for replacement of the rollers and axes in the event that they wear 
out or break. 

Another distinction of the device described here is in the fact that the stems are firmly 
connected to the rollers' axes. 

This allows for additional strengthening of the body of the device by means of increasing 
the thickness of its walls in the dangerous sections by the sum of the surfaces of the cross 
sections with the stems since, in this execution, the stems operate with the body as a 
whole. 

It is also appropriate to equip the device with a lock of the stem axes in the drills 
(grooves), which is executed, for example, in the form of a bushing screwed into the 
nipple end of the body and adapted for connection with the well, equipment. 

This increases the firmness of the connection between the stems and the body of the 
device. 



Figure 1 shows a device installed on a profiled tube that is to be rolled; Figure 2 shows 
section A-A on Fig. 1 of the device outside of the well; Figures 3 and 4 show section B-B 
and C-C (respectively) on Fig. 1, which depicts the position of the profiled tube in the 
casing string before and after the installation through expansion. 

The device (Figure 1) for installation of tubes through expansion of their ends consists of 
body, 1, with a central channel, 2, sleeve, 3, and nipple, 4, ends with threads, 5 and 6, 
respectively, for connection with well equipment; between the sleeve, 3, and the 
nipple, 4, ends, there is an area with conical surface, 7, in the wall of which, as well as in 
the nipple, 4, end of the body, 1, there are recesses, 8, in the form of cylindrical 
longitudinal drills (grooves) (Figures 1 and 2) made from the top of the cone forming the 
conical surface, 7, a portion of whose surface reaches beyond the wall of the body. The 
above drills (grooves) house firmly connected with one another stems, 10, and axes, 11, 
with conical rollers, 12, with clearances, 13, between their side surface and the walls of 
the recesses, 8. Here, the other ends of the axes, 11, and firmly fixed into the body, 1, 
with the possibility of being detached, by support bushings, 14, and pins, 15, and the 
nipple thread, 6, is executed on the surface formed by the surface, 9, of the nipple end, 4, 
and the body, 1, that is not covered by drills (grooves) and the outer surface of the 
stems, 10, reaching beyond the drills (grooves), 9. 

For the purpose of ensuring firmer connections of the stems, 10, with the body, 1, the 
device is equipped with a lock of the stems, 10, in the drills (grooves), 9, executed in the 
form of a bushing, 16, screwed on the nipple end, 4, of the body and having different 
thread, 17, for connection with the well equipment located below (not shown). 

The operation of the device is explained with an example of the installation of profiled 
tubes through expansion when the tubes are used for insulation of zones of disturbance of 
the air tightness of a casing string, 1 8, (Figures 1 , 3, and 4) of a well. 

The profiled tubes, 19, are lowered into the casing string, 18, in the insulation interval 
and are expanded until their walls are pressed against the wall of the casing string, 18 
(Figures 1, 2, and 3) by means of the creation of internal hydraulic pressure. Then, using 
the thread, 5, of the sleeve end, 3, of the body, 1, the device is connected to the string of 
drilling tubes (not shown) and is lowered into the well. After the device reaches the top 
end of the profiled tubes, 19, the string of tubes is rotated while creating axis force and 
washing the cavities of the tubes and of the device through the central channel, 2, of the 
body, 1, by the injection, 1, of fluid. As a result, the areas of the profiled tubes, 19, that 
are not sufficiently pressed by the pressure, 20 (Figure 3), are straightened until the entire 
outer surface of the profiled tubes, 19, is snugly and tightly pressed against the inner 
surface of the casing strings, 1 8 (Figure 4). 

After the completion of the installation through expansion, the string of drilling tubes and 
the device are lifted out of the well. 

The described improvements of the device allow for the application of the device for the 
installation through expansion of thick-walled profiled tubes, where greater strain has to 



be sustained, with the use the advantages of roller equipment for installation of tubes 
through expansion of their ends as compared to the use of cutters. 

References: 

1. USSR Copyright Certificate No. 371340, E 21 V 29/00, 1973. 

2. Ioganesian, K. V., Sputnik burovika (Spravochnik) [Driller's Companion (Handbook)], 
Moscow: Nedra, 1986, p. 85, Fig. 4.19. 

Claims: 

1. Device for the installation of pipes by means of expansion of their end, which includes 
a body with a central channel, sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall, which houses rollers placed on axes inclined in 
reference to the axis of the body, with a clearance between the rollers' side surface and 
the walls of the recesses, which is characterized by the fact that the recesses for housing 
the rollers are executed in the form of longitudinal cylindrical drills or grooves in the wall 
of the body so as to enclose the major portion of the side surface of the rollers by the 
walls of these drills or grooves and the axes of the rollers are fastened to the body only by 
their ends and can be detached, while their other ends are equipped with stems housed in 
the cylindrical drills or grooves and forming with the surface untouched by them and with 
the surface of the nipple end of the body one joint conic surface which has nipple thread. 

2. Device under Item 1, characterized by the fact that the stems are firmly connected to 
the axes of the rollers. 

3. Devices under Item 1 or 2, characterized by the fact that it is equipped with a lock of 
the axes stems into the drills or grooves, which is executed in the form of a bushing 
screwed onto the nipple end of the body and adapted for connection with the well 
equipment. 

Drawings: 



[see original for drawings] 
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